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PROBLEM TO BE SOLVED:: To provide a circuit board 
which is reduced in size and capable of preventing a 
surface wiring layer and a circuit component part on a 
board from being influenced by external noises.. 
SOLUTION: A surface wiring layer 4 and a circuit 
component part 6 are arranged on the surface of an 
insulating board 1, a sealing insulating resin layer 7 is 
formed so as to cover the surface wiring layer 4 and the 
circuit component part 6 for the formation of a circuit 
board 10, and furthermore, a conductive resin layer 8 
connected to a grounding potential is formed so as to 
cover the sealing insulating resin layer 7. 
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JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board characterized by covering with the conductive resin layer which is the circuit board which 
forms and changes this surface wiring layer and circuitry components in the insulating resin layer for wrap closure, and 
coimects said insulating resin layer for closure to ground potential, and contains metal powder while arranging a 
surface wiring layer and circuitry components on the surface of an insulating substrate. 

[Claim 2] The cir cuit board accor ding to claim 1 characterized by a part of surface wiring layer of ground potential 
having been exposed from said insulating resin layer for closure, and having flowed in said conductive resin layer 
among said surface wiring layers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the surface wiling layer and circuitry components on an insulating 
substrate to the circuit board which decieased the effect ftom an extemal noise especially about the circuit board which 
covered the surface wiring layer and circuitry components which are used for various kinds of electronic equipment, 
electronic instruments, etc., and which were constituted on the substrate in the insulating resin layer for closure. 

[0002] 

[Description of the Prior Art] In order for the demand of a miniaturization, thin-shape-izing, advanced features, low- 
cost-izing, etc. not to cease and to realize those demands to electronic equipment and an electronic instrument in recent 
years, examination of a miniaturization, thin-shape-izing, advanced features, and low-cost-izing is quickly pushed 
unexceptional also to the circuit board used for electronic equipment or an electronic instrument. 

[0003] There is the circuit board 20 by which the metal casing 22 for raising mechanical protection and electromagnetic 
shielding was attached in it in this surface wiring layer and the circuitry components 6 while a surface wiring layer and 
the circuitry components 6 were constituted on the insulating substrate 21 by the thing typical as this circuit board, as 

shown in drawing 3 . 

[0004] Here, as the technique of attaching metal casing 22 on an insulating substr ate 21, while forming the extension 
section 23 for junction in metal casing 22, the crevice 33 for junction for inserting this extension section 23 for junction 
in the end face of an insulating substrate 21, and fixing to it is formed, the extension section 23 for junction is inserted 
in this crevice 33 for junction, metal casing 22 positions, and it joins through solder etc. Thereby, the technique of 
fiixing metal casing 22 with a location precision sufficient to an insulating substrate 21 was taken, in addition, the 
extension section 23 for junction ~ the inside of the crevice 33 for junction — the conductor of ground potential — the 
film is formed. 

[0005] Moreover, when the circuit board 20 was mounted in a mother board, the circuit board 20 was soldered to 
predetermined wiring on a mother board, and as solder entered the crevice 33 for junction, it had connected 
simultaneously. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the conventional circuit board 20 which attached metal casing 
22, it needed to prepare by width-of-face w2==200-400micrometer as a field which lays metal casing 22 in the periphery 
of an insulating substrate 21. For this reason, the miniaturization of an insulating substrate 21 could not be attained but 
there was a trouble that the demand of the miniaturization to the circuit board 20 could not be met. 
[0007] This invention is thought out in view of an above-mentioned technical problem, and the object offers the circuit 
boar d which can be miniaturized, preventing the external noise effect of the surface wiring layer formed on the 
substrate, and circuitry components. 
[0008] 

[Means for Solving the Problem] The circuit board of this invention is the circuit board which forms and changes this 
sur face wiring layer and circuitry components in the insulating resin layer for wrap closure, and was covered with the 
conductive resin layer containing the metal powder which cormected said insulating resin layer for closure to ground 
potential while it had arranged a surface wiring layer and circuitry components on the surface of an insulating substrate, 

[0009] Moreover, among said surface wiring layers, a part of surface wiring layer of gr ound potential was exposed 
fiom said insulating resin layer for closure, and it has flowed in said conductive resin layer. 

[Function] Covering formation of the conductive resin layer which connected the circuit board of this invention to 
http;//www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/24/2006 
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gr ound potential on the insulating resin layer for closure is carried out. Therefore, even if it does not use a metaled 
shielding case like before, the noise from the outside can be intercepted certainly. Moreover, since it is not necessary to 
prepare a margin field required to lay metal casing in the periphery of an insulating substr ate, the miniaturization of an 
insulating substrate is attained, 

[0010] moreover , the connection with the ground potential of a conductive r esin layer will be simply connected to 
ground potential, if it is made to expose a part of surface wiring layer of groimd potential from the insulating resin layer 
for closure — deep — it can **. 

[001 1] moreover, the rear face of the insulating substrate of ground potential — a conductor — the through hole where 
the cormection with a conductive resin layer pierces through the centr al field of an insulating substrate, and the 
thickness of the insulating resin layer for closure when the film is formed ~ the through hole which is a conductor and 
used a part of end face of an insulating substrate, and a part of comer — a flow is aimed at with a conductor. If it does in 
this way, the formation field of a surface wiring layer or circuitry components will not be decreased greatly. 
[0012] 

[Embodiment of the Invention] Hereafter, the circuit boar d of this invention is explained to a detail, referring to a 

drawing. 

[0013] Drawing 1 is the sectional view of the circuit board conceming this invention, and drawing 2 is a top view in the 
characteristic production process of the circuit board of this irrvention. In addition, although an insulating substrate 1 
explains as an example the substrate of the multilayer structure in which the five-layer dielectric (insulation) layers la- 
le carried out the laminating, it may be a substrate of the shape of a container of having formed the cavity on veneer- 
like a substrate and a front face. 

[0014] In drawing, 10 is the circuit board, it has the surface wiring layer 4 and the circuitry components 6 on the front 
face of the insulating substrate 1 of a laminated structure, and coat formation of the insulating resin layer 7 for closure 
is carried out further, further, the conductive resin layer 8 is covered and the circuit board 10 is formed, since [ in 
addition, ] an insulating substrate 1 is a laminated structur e ~ the inside of an insulating substrate 1 ~ the intemal 
wiring layer 2 and a beer hall — the conductor 3 is formed, moreover, the gland which serves as a terminal electrode to 
the rear-face side of an insulating substrate 1 ~ a conductor - the film 5 is formed. [0015] The insulating layers la-le 
which constitute insulating-substrate 1 insulating substrate 1 have per layer (for example, the thickness of about 50-300 
micrometers), and a ceramic ingredient, the oxide in which the formation of low-temperature baking is possible, a low- 
melting-glass ingredient, etc. are used as the construction material. A1203, BaO-Ti02 system, CaO-Ti02 system, 
MgO-Ti02 system, etc. are chosen as a ceramic ingredient, and, specifically, BiV04, CuO, Li20, B-2 03, etc. are 
chosen as an oxide in which the formation of low-temperatur e baking is possible, for example. 
[0016] the beer hall through which it pierces in the thickness direction of each class of insulating layers la-le — the 
conductor 3 is formed. Moreover, between the layers of insulating layers la-le, the intemal wiring layer 2 which forms 
predetermined networks, such as a capacity electrode which forms capacity, a conductor which forms an inductance 
component, and a conductor which forms the strip line, is formed. Moreover, the surface wiring layer 4 containing the 
connection terminal linked to the electrode pad for carrying the circuitry components 6 or an external circuit is formed 
in the ftont face of insulating-layer la. furthermore, the terminal electrode for joining an insulating substrate 1 to a 
mother board in the rear face of insulating-layer le and the gland used as ground potential ~ the conductor 5 is formed. 
[0017] and the internal wiring layer 2 and a beer hall — a conductor 3, the surface wiring layer 4, and a gland — the 
conductor 5 of each other is cormected that a predetermined network should be constituted, moreover, the conductor 
with which these conductors use Ag system (Ag alloys, such as Ag simple substance or Ag-Pd, and Ag-Pt) and Cu 
system (Cu simple substance or Cu alloy) as a principal component ~ the film (conductor) is used. 
[0018] As for the circuitry components 6, various electronic parts, such as a stacked type ceramic condenser , a chip 
resistor, a SAW component, an inductance component, and a semiconductor device, are illustrated. 
[0019] Moreover, the insulating resin layer 7 for closure is formed in insulating-substrate 1 front face so that the 
surface wiring layer 4 and the circuitry components 6 may be covered. The insulating resin layer 7 for closure does not ^ 
need to be formed in the whole insulating-substrate 1 front face if a part for the terminal area of the surface wiring layer 
4 and the circuitry components 6 is covered. 

[0020] The insulating resin layer 7 for closure can illustrate heat-curing mold resin, such as epoxy system resin, phenol 
system resin, silicon system resin, polyimide system resin, and polyester system resin, ultraviolet curing mold resin, 
etc. When epoxy system resin and phenol system resin containing especially a naphthalene frame are used, the bending 
elastic modulus in heating curing temperature is high, and since heat-curing contr action and the rate of a heat shrink 
from heating curing temperature to a room temperature become [ moisture absorption ] small small, it is desirable. 
Moreover, the thickness has the thickness which can fully cover the circuitry components 6 moxmted in the front face of 
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an insulating substrate 1 at least, for example, is O.Smm - 5mm. 

[0021] The conductive resin layer 8 in which metal powder was mixed so that the characteristic thing of the cir cuit 
board 10 of this invention might cover further such an insulating resin layer 7 for closure is covered. And the 
conductive resin layer 8 is connected to ground potential, in addition, the through hole formed in the end face (comer) 
of an insulating substrate 1 in drawing 1 ~ although it connects with ground potential through the conductor 13, and not 
illustrated, as the easiest connection structure exposes the surface wiring layer of ground potential fiom the insulating 
resin layer 7 for closure, the conductive resin layer 8 should just put it on the surface wiring layer of this ground 
potential directly among the surface wiring layers 4 formed in the front face of an insulating substrate 1 . 
[0022] Here, the conductive resin layer 8 mixes the metal impalpable powder at a rate around about 20% preferably 5 
to 90% into the resin of the same component as the insulating resin layer 7 for closur e, using metal impalpable powder, 
such as nickel and copper, as metal powder. 

[0023] Moreover, the thickness t7 of the insulating resin layer 7 for closure makes preferably 5-100 micrometers of 
thickness t8 of 0.3-0.5mm and the conductive resin layer 8 the range of 10-50 micrometers 0.3-5mm. 
[0024] moreover , the conductive resin layer 8 and a gland — a conductor — the through hole where the film 5 was 
formed in the insulating substrate 1 — a conductor 13 comes to connect electrically this through hole — a part of field in 
which the circuitry components 6 and front wiring **** 4 are formed also about a conductor 13 besides forming in the 
edge (a side part and comer ) of an insulating substrate 1 — a through hole ~ it does not matter even if it forms a 
conductor 13. 

[0025] in addition - most ~ desirable - a through hole - a conductor 13 is forming so that it may pierce in the 
thickness direction of an insulating substrate 1 using the comer of an insulating substrate 1. That is, this does not 
become the hindrance which reduces the formation field of the circuitry components 6 of an insulating substrate 1, or 
the surface wiring layer 4. 

[0026] The manufacture approach of the above-mentioned circuit board 10 is explained. 

[0027] The green sheet which consists of the dielectric materials used as an insulating substrate 1, for example, a glass- 
dielectric ceramic ingr edient, is formed. In addition, this green sheet is a lar ge-sized green sheet which consists of two 
or more substrate fields used as an insulating substrate 1. 

[0028] every [ next, ] substrate field on a green sheet — a beer hall ~ the breakthrough of the diameter of predetermined 
used as a conductor 3 is formed by pimching. 

[0029] next, the conductor which serves as the intemal wiring layer 2 while filling up an above-mentioned through hole 
with Ag system conductivity paste by screen-stencil for every substrate field on a green sheet — the film etc. is formed, 
ftirthermore, the conductor which serves as the surface wiring layer 4 on the green sheet located in an outermost layer 
of drum — the conductor used as the film and various electr ode pads — the film is formed. 

[0030] thus — each — a conductor — according to the order of a laminating, the laminating unification of the green sheet 
with which the film was formed is carried out, and the large-sized circuit board in the condition which consists of two 
or mor e substrate fields of not calcinating is formed. Then, according to the configur ation of each circuit boar d, the 
division slot 12 is formed if needed. 

[003 1] Next, baking pr ocessing of the substrate in the above-mentioned condition of not calcinating is carried out by 
the atmospheric-air ambient atmosphere or neutral atmosphere. Baking processing consists of a debinder process and a 
sintering process. 

[0032] A debinder process is performed in a temperature field 600 degrees C or less. Moreover, a baking process is 
performed at the peak temperature of 850-1050 degrees C. 

[0033] the intemal wiring layer 2 which contains a circuitry component in each substrate field used as an insulating 
substrate 1 at this process, and a beer hall - the large-sized circuit board 1 1 by which the conductor 3 was formed and 
the surface wiring layer 4 was formed in insulating-substrate 1 front face will be obtained. 

[0034] Then, the thick-fihn resistance element and the insulating pr otective coat of a predetermined configuration 
linked to the surface wiring layer 4 ar e formed if needed. 

[0035] Next, the cir cuitry components 6 are electrically connected by junction by solder or the heat-curing mold 
conductivity paste, wir ebonding junction, etc. on the surface wiring layer 4 formed in insulating-substrate 1 front face , 
[0036] Next, insulating-substrate 1 front face is covered with the insulating resin layer 7 for closure. In addition, in the 
approach of closing by the casting method using a liquefied sealing agent, or ordinary temperature, the method closed 
by the transfer mold method can be used for the approach of closure using a solid sealing agent. 
[0037] Next, the division slot 12 is again formed on the insulating resin layer 7 for closure, adjusting the size of the 
metal mold for division slot 12 shaping at this time ~ a through hole ~ it is made exposed [ a conductor 13 ] to large- 
sized circuit board 1 1 front face 
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[0038] Next, insulating resin layer 7 front face for closure is closed in the resin layer 8 containing a metal. In addition, 
the approach of closure is the same approach as the case of the insulating resin layer 7 for closure, this time — a through 
hole — the part which the conductor 13 has exposed to a front face ~ the conductive resin layer 8 — straddling 
making — the conductive resin layer 8 and a through hole ~ it is made for a conductor 13 to connect electrically 
[0039] Finally, along the division slot 12, the large-sized circuit board 11 is separated for every substrate field, and the 
circuit board 10 shown in drawing 1 is completed. 

[0040] Here, the dimension of the circuit board 10 of this invention shown in drav/ing 1 and the conventional circuit 
board 20 shown in drawing 3 is compared. 

[0041] Although the conventional circuit board 20 needed to prepare the part in which metal casing 21 is laid in the 
periphery of an insulating substrate 21 by width-of-face w2==200-400micrometer, since such a part becomes 
unnecessary, the circuit board 10 of this invention can realize the miniaturization of an insulating substrate 1 . 
[0042] moreover, drawin g 4 (a) - the thr ough hole of the circuit board of this invention ~ the top view of the 
dimension of the crevice 33 for junction of the conventional circuit board is shown in a conductor 13 and drawing 4 
(b). 

[0043] Since the crevice 23 for junction shown in drawing 4 (b) is used in case it mounts the circuit board 20 in a 
mother board while it solders the extension section 23 for junction of metal casing 22, major-axis n2=lmm and minor- 
axis s2=200micrometer are required for it. on the other hand, the through hole shown in drawing 4 (a) - a conductor 13 
is set to radius rl=200micrometer. Therefore, a dead space can be minimum-ized also from this,. 
[0044] in addition, a through hole — as for a conductor 13, not penetrating to a rear* face is desirable. That is, if the 
breakthrough is formed in the large-sized circuit board 1 1, in case it will cover with the insulating resin layer 7 for 
closure, and the conductive resin layer 8, resin invades into a breakthrough and will tum to substrate 1 background, and 
the resin which turned — a gland — it adheres to a conductor 5 or the problem from which a rear face becomes 
irregularity and mounting to a mother board becomes impossible arises, for this reason, a through hole — a conductor 
13 ~ the intemal wir ing layer 2 — cormecting — the internal wiring layer 2 and a gland ~ a conductor 5 — a beer hall — 
it is desirable to make it cormect with a conductor 3. 

[0045] Moreover, it is effective in raising the reinforcement of the circuit board 10 whole by covering the front face of 
an insulating substrate 1 with the insulating resin layer 7 for closure, and the conductive resin layer 8. 
[0046] In addition, this invention is not limited to the above-mentioned example, and performing modification and 
amelioration various in the range which does not deviate fr om the summary of this invention does not inter fere at all. 
[0047] For example, it cannot be overemphasized that it may replace with the multilayer ceramic circuit board as a 
substrate ingredient, and a glass epoxy group plate may be used. 

[0048] moreover, a conductive resin layer and a gland — a conductor — the film ~ a beer hall ~ you may make it 
connect with a conductor since closur e resin does not tum to a rear face in the state of the large-sized circuit board after 
baking by this — a gland — a conductor and a beer hall — the direct continuation of the conductor can be carried out. 
That is, since it is not necessary to once take about to an intemal wiring layer side, a dead space can be made still 
smaller. 

[0049] moreover, a gland ~ a conductor may be formed around the part by which the surface wiring layer and circuitry 

components on the fr ont face of a substr ate have been arranged. 

[0050] 

[Effect of the Invention] According to the circuit board of this invention, the conductive resin layer which flowed in 
ground potential so that the insulating resin layer for closure might be covered is formed. Therefore, the effect of the 
external noise to the surface wiring layer and circuitry components on a substrate can be prevented, and moreover, in 
connection between a conductive resin layer and ground potential, since mounting fields, such as circuitry components 
of the front face of an insulating substrate, are not entered like the conventional metal casing, it becomes possible about 
the miniatur ization of an insulating substrate, and the miniaturization of the circuit board. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the gestalt of operation of the cir cuit board of this 
invention. 

[Drawing 2] It is the top view of the large-sized circuit board where the cir cuit board of drawing 1 is extracted. 
[Drawin g 3] It is the decomposition perspective view showing an example of the gestalt of operation of the 
conventional circuit board. 

[Drawing 4] the through hole in drawing 1 — it is the top view which compared the dimension of the crevice for 
junction in a conductor and drawing 3 . 
[Description of Notations] 

10 20 Circuit board 
121 Insulating substrate 
la-le Insulating layer 

2 Internal Wiring Layer 

3 Beer Hall — Conductor 

4 Surface Wiring Layer 

5 Gland ~ Conductor 

6 Circuitry Components 

7 Insulating Resin Layer for Closure 

8 Conductive Resin Layer 

1 1 Large-sized Circuit Board 

12 Division Slot 

13 thr ough Hole — Conductor 

22 Metal Casing 

23 Extension Section for Junction 
33 Crevice for Junction 
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[Drawing 1] 




[Drawing 4] 

http ://www4,ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejj e 5/24/2006 



JP,2003-078103,A [DRAWINGS] 

(a) 



13 



Page 2 of 2 



(b) 




[Translation done.] 



http://www4ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 



5/24/2006 



